PATENT ABSTRACTS OF JAPAN 



(11 Publication number : 07-125451 
<43)Date of publication of application : 16.05.1995 



(51)lntCI. B41M 5/36 

B41M 5/26 



(21) Appiication number : 05-294071 (71)Appiicant : RICOH CO LTD 

(22) Date of filing : 28.10.1993 (72)lnventor ; YAMAGUCH! TAKEHITO 

TSUTSUI KYOJI 



(54) REVERSIBLE IMAGE FORMING MEDIUM AND IMAGE FORMING OR 
ERASING METHOD USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a reversible image forming medium capable of forming 
various images such as a multicolor image and capable of erasing the images 
and to form or erase an image using the same. 

CONSTITUTION: A reversible image forming medium consists of an electron 
donating color forming compd., an electron acceptive compd. and a resin and is 
characterized by that the softening temp, of a resin matrix is present between 
crystallizing temp, when fallen from temp, perfectly melting the electron acceptive 
compd. and crystallizing temp, when fallen from temp, partially melting the 
electron acceptive compd. and takes a developed color state, a color erased 
transparent state and a color erased opaque state reversibly. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reversibility image-formation medium which uses an electron- 
donating coloring compound, an electronic receptiveness compound, and resin 
as a principal component, and is characterized by having the sensible-heat layer 
which the softening temperature of a resin base material is between the 
crystallization temperature when lowering the temperature from the crystallization 
temperature when lowering the temperature from the temperature which an 
electronic receptiveness compound fuses completely, and the temperature which 



a part fuses, and takes a coloring condition, a decolorization transparence 
condition, and a decolorization opaque condition reversibly. 
[Claim 2] Said reversibility sensible-heat layer is a reversibility image formation 
medium according to claim 1 which consists of a constituent which forms 
condensation structure with regular electron-donating coloring compound and 
electronic receptiveness compound by quenching from a melting condition, will 
be in a coloring condition, and an electronic receptiveness compound carries out 
independent crystallization with temporary heating to being lower than melting 
temperature {decolorization temperature requirement), and will be in a 
decolorization condition. 

[Claim 3] Said reversibility sensible-heat layer is the reversibility image formation 
medium according to claim 1 which an opening forms and carries out light 
scattering to the inside of a particle, or the interface of a particle and resin, and is 
opaque when an electronic receptiveness compound exists in the shape of a 
particle in a resin base material and lowers the temperature at least more than 
from the melting temperature ( transparence temperature requirement) of an 
electronic receptiveness compound, and an opening is not form but will be in a 
transparence condition when the temperature is lower from the temperature fuse 
in part. 

[Claim 4] The image formation or the elimination approach characterized by 
considering as a coloring condition by quenching the shape of an image, and the 
whole surface from melting coloring temperature to one reversibility Image 
formation medium of claims 1-3. 

ICiaim 5] The image formation or the elimination approach characterized by 
considering as a decolorization opaque condition by annealing the shape of an 
image, and the whole surface from melting coloring temperature to one 
reversibility image formation medium of claims 1-3. 

[Claim 6] The image formation or the elimination approach of making the shape 
of an image, and the whole surface a decolorization opaque condition by carrying 
out heating cooling temporarily in a decolorization temperature requirement to 



the coloring condition acquired by claim 4. 

[Claim 7] The image formation made into a decoiorization opaque condition by 
heating and annealing the shape of an image, and the whole surface to a 
rarefaction temperature requirement temporarily to the coloring condition 
acquired by claim 4, or the elimination approach. 

[Claim 8] The image formation made into a decoiorization opaque condition by 
heating and annealing the shape of an image, and the whole surface to a 
rarefaction temperature requirement temporarily to the decoiorization opaque 
condition acquired by claim 5 or claim 6, or the elimination approach. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Formation of various images, such as a muitipie-color-ized 
image, is possible for this invention, and, moreover, it relates to the image 
formation or the elimination approach using an eliminable reversibility image 
formation medium and it of an image. 
[0002] 

[Description of the Prior Art] Since image formation is possible, generally the 
image formation medium by heat is widely used with easy and small equipment, 
so that it may be represented by the thermographic recording paper. However, 
these were not what cannot perform image formation reversibly but can use it 
repeatedly. From such a thing, only with heat, the reversible image formation 
medium in which formation and elimination of an image are possible is developed, 
and it is beginning to be put in practical use recently. 
[0003] There is an image formation ingredient which has the layer which 
distributed organic low molecular weight compounds, such as a higher fatty acid, 



in the transparent resin base materia! in the representation of a reversibility 
image formation ingredient (JP.54-119377A, JP.55-154198.A, etc.). This 
ingredient uses taking two conditions of a nebula condition and a transparence 
condition reversibiy by whenever [ stoving temperature ]. But although the high 
image of that reversibility is acquired only with heat and contrast is obtained and 
this ingredient is worthy, since it is a thing based on the dispersion nature of light, 
and a penetrable change to the last, multiple-color-izing is difficult. 
[0004] Examination for giving reversibility also about sensible-heat coloring of the 
constituent which consists of an electron-donating coloring compound (a "color 
coupler" may be called henceforth) used for the thermographic recording paper 
and an electronic receptiveness compound (a "developer" may be called 
henceforth) on the other hand has been performed (for example, JP.60-1 93691 ,A, 
JP.61-237684A JP.62-140881 A JP.62-138568A JP.62-138556A JP.2- 
188294 A JP.2-1 88293 ,A, etc.). it was what does not attain to utilization 1 step 
now that no these must be decolorized to practical level, or a coloring condition 
must be conversely unstable, or they must be maintained at temperature fixed in 
order to hold an image etc. 

[0005] this invention persons developed the constituent using a developer with 
long-chain structure, and a suitable color coupler as a high reversibility sensible- 
heat coloring ingredient of practicality, and proposed previously (JP,5-124360,A). 
The constituent used for an reversible sensible-heat layer here can form a stable 
coloring condition by quenching from a melting condition, and if the temperature 
up of this condition is carried out, a discharge will happen at temperature lower 
than melting coloring temperature, it can hold to stability at a room temperature, 
and a coloring condition and decoiorization condition also comes out enough, 
and, for a certain reason, decoiorization nature also has engine performance 
sufficient as a reversibility thermal recording ingredient of a mono-color for it. 
However, in order to use for applications various as a reversible image formation 
ingredient, there was also a part which is hard to be referred to as enough. For 
example, although the color which the coior coupler used here colored can 



choose various colors by selection of a color coupler, conversely, about black 
coloring, it can be reddish, or green cuts it, and it cannot be said to be sufficient 
thing. Furthermore, although white image formation is also needed in order to 
enable various image expressions, it cannot respond to such a thing theoretically. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is [0007] 
which is what offers the image formation or the elimination approach using the 
reversibility image-formation medium which can perform various image 
expressing [ which were not able to solve said trouble which the conventional 
reversibility image formation ingredient has, clear monochrome display and color 
display can be expressed, also enabled all transparency display and reflective 
displays on one medium, and were not able to be attained with an old image 
formation ingredient j, and it. 

[Means for Solving the Problem] this invention persons came to complete this 
invention, as a result of repeating examination wholeheartedly, in order to solve 
the above-mentioned technical problem. The reversibility image formation 
medium of ******** Namely, an electron-donating coloring compound, An 
electronic receptiveness compound and resin are used as a principal component, 
and the softening temperature of a resin base material is between the 
crystallization temperature when lowering the temperature from the crystallization 
temperature when lowering the temperature from the temperature which an 
electronic receptiveness compound fuses completely, and the temperature which 
a part fuses. It is characterized by having the sensible-heat layer which takes a 
coloring condition, a decolorization transparence condition, and a decolorization 
opaque condition reversibly, and, thereby, unprecedented various image 
expressions are attained. 

[0008] Moreover, the image formation and the elimination approach using the 
reversibility image formation medium of this invention ** Consider as a coloring 
condition by quenching the shape of an image, and the whole surface from 
melting coloring temperature to this reversibility image formation medium, or ** - 



by annealing the shape of an image, and the whole surface from melting coloring 
temperature to this reversibility image formation medium, it is characterized by 
considering as a decolonization opaque condition, and the image formation or the 
elimination approach that it is derived further after this and various images are 
obtained becomes possible. 

[0009] Although this invention is explained further below at a detail, it starts with 
coloring of the reversibility image formation medium of this invention, and the 
description about a decolonization phenomenon first. Drawing 1 shows the 
relation between the coloring concentration of the constituent (reversibility 
sensible-heat coloring layer) of this invention, and temperature. The axis of 
abscissa of this drawing shows temperature, and the axis of ordinate shows 
concentration, it is shown among drawing that A is in a decolorization condition in 
ordinary temperature, and B shows the condition of being in heating and a 
melting condition and having colored. Moreover, C shows the coloring condition 
in ordinary temperature. If the temperature up of the decolorization condition A of 
ordinary temperature (transparence or opacity) is carried out at first, coloring 
concentration will go up by mixing and the temperature 12 which begins to carry 
out melting (eutectic), and the color coupler and developer which constitute a 
component will change to the coloring condition B. If this coloring condition B is 
quenched, it will change to ordinary temperature at the return coloring condition 
C, with a coloring condition maintained (path of the continuous line in drawing), 
next if the temperature up of this coloring condition C is carried out again - 
temperature T1 - concentration -- falling -- just - being alike -- it changes to the 
decolorization condition D. If this decolorization condition D is cooled and 
lowered, it will return to A of a decolorization condition as it is (path of the chain 
line in drawing). The temperature 12 shown in drawing 1 is coloring initiation 
temperature, and T1 is decolorization initiation temperature. Moreover, the 
temperature from T1 to T2 serves as a decolorization temperature field. 
[0010] As drawing 1 also shows, the description of reversible coloring / 
decolorization phenomenon which this reversibility image formation medium 



shows is making it decolorize by locating a decolorization temperature 
requirement to a temperature field lower than the temperature which a developer 
and a color coupler fuse and color, and heating an ordinary temperature coloring 
condition in this range. Moreover, the phenomenon of this coloring and a 
discharge is having the outstanding reversibility and being able to reappear 
repeatedly. In addition, drawing 1 shows typical coloring / decolorization 
phenomenon of a reversibility image formation medium, and coloring initiation 
temperature differs from decolorization initiation temperature in the combination 
of the color coupler to be used and a developer. Moreover, it fuses, and the 
concentration when coloring and the concentration in the coloring condition C 
which quenched and obtained this are not necessarily matches, and it may differ. 
|0011] Next, the transparence in the decolorization condition of the reversibility 
image formation medium of this invention and a nebula(opaque)-ized 
phenomenon are explained. Drawing 2 shows the heat reversible property of the 
light transmission nature of a reversibility image formation medium, it is in the 
opaque condition of being in a nebula condition and hardly penetrating light, in E 
which is this drawing, for example, is in less than [ temperature TO 3 (room 
temperature). If the temperature up is carried out from E, permeability begins to 
increase from temperature TV, and it will be in an almost transparent condition 
by 12'. In the temperature requirement of T2' to T3\ this transparence condition F 
is maintained, and even if it cools from this temperature requirement to a room 
temperature, this transparency is maintained (G). Therefore, the layer of a nebula 
condition can carry out the rarefaction by once heating in the range of T2' - T3\ 
The temperature requirement of this T2* - T3* will be called a rarefaction 
temperature requirement, the temperature which exceeded T3' from the 
transparence condition G when the temperature up was carried out again to 
transparency - a few falling - T-four* - it will be in an intermediate state H 
above. If the temperature is lowered from H, transparency will fall from the 
temperature near T1\ and it will return to the perfect nebula condition E. 
Therefore, once it heats the layer of a transparence condition to the temperature 



more than T-four', it can be changed into a nebula condition. 
[0012] The condition that the low molecular weight compound was distributed in 
the shape of a particle in the transparence resin base material has change of this 
light transmission nature, a nebula condition is formed when the temperature is 
lowered from the temperature more than the melting point of this low molecular 
weight compound, and a transparence condition is formed when the temperature 
requirement which a part of this low molecular weight compound is fusing lowers 
the temperature. When this low molecular weight compound lowers the 
temperature from the temperature fused completely, crystallization of a low 
molecular weight compound is controlled sharply, and maintains a supercooling 
condition, crystallization takes place at temperature quite lower than the melting 
point, but shortly after lowering the temperature from the temperature which only 
the part is fusing, crystallization takes place. Therefore, by the temperature fall 
from the condition fused completely, and the temperature fall from the condition 
which fused only the part, a difference is in crystallization temperature and this 
temperature gradient is related to nebula-izing of this layer, and change called 
the rarefaction. 

[0013] Moreover, the thermal property of a transparence resin base material is 
also related to the property of a layer that this light transmission nature changes, 
and reversibility and the contrast of both conditions change especially with the 
softening temperature of resin to it a lot. It is desirable that the softening 
temperature of resin is between the temperature crystallized when the 
temperature is lowered from the temperature specifically crystallized when a low 
molecular weight compound lowers the temperature from a perfect melting 
condition, and the temperature which the part fused, in order to acquire good 
reversibility and contrast. This reason is presumed as follows. In the temperature 
fall from a perfect melting condition, since it crystallizes at low temperature with 
the softening temperature of resin and resin is hard at this time, resin cannot be 
followed at the contraction caused when the **-0ke particle of a low molecular 
weight compound crystallizes, and the particle and resin which were crystallized 



cannot be stuck. Since crystallization takes place immediately on the other hand 
when the temperature is lowered from the temperature fused in part, there is 
resin more than softening temperature and the contraction at the time of 
crystallization can be followed, a particle and resin will be in the condition of 
having stuck. When it is scattered about and it changes into a nebula condition, 
when the difference of this adhesion condition becomes the difference in the 
dispersion nature of light and the temperature is lowered from a perfect melting 
condition, and a part is lowered from a melting condition, it is thought that it is not 
scattered about but a transparence condition is acquired. 
[0014] The constituent which consists of an electron-donating coloring compound 
and an electronic receptiveness compound can be used for this reversibility 
image formation medium. Although the constituent with which reversibility as 
shown in oYawing l is acquired is a constituent which both separate, and a 
coloring condition cannot form and hold in a temperature fall process, if it 
quenches, it can hold a coloring condition to stability at a room temperature by 
annealing from the heated melting condition by forming a state of aggregation 
with the regular chromogen with which both interacted. However, if this coloring 
condition is temporarily heated to a temperature requirement lower than melting 
temperature, it will collapse at temperature with the regular condensation 
structure where the coloring condition is stabilized. At this temperature, for a 
developer, since it is below melting temperature and is the temperature which 
can fully be condensed, strong cohesive force works between developers to 
destabiiization and coincidence of chromogen, and it dissociates from 
chromogen, crystallizes independently, and will be in a decolonization condition 
as a result. What has a long hydrocarbon chain in the developer used here 
especially is desirable. The cohesive force of long-chain structure is effective 
against both discharges by crystallization of a developer when the maintenance 
and this of chromogen by formation of the regular condensation structure of 
chromogen collapse. Moreover, it is suitable when designing an image formation 
medium, since a decolorization temperature requirement changes by changing 



die length since cohesive force changes with the die length of long-chain 
structure. 

[0015] Although the concrete cooling rate in annealing and quenching changes 
considerably with gestaiten holding the combination of a constituent, or it and 
does not generally have ******, annealing is 50 degrees C [ or less ]/m in rate in 
general, and quenching is 50 degrees C or more in rate in general, if a heater is 
turned off and cooled radiationally. or it floats into air and the constituent 
distributed to resin is cooled radiationally in fact, it will be cooled slowly, for 
example, it will become quenching if it dips into cold water. If it cools at the rate 
of during this period, depending on the case, the condition at the time of 
annealing and the condition at the time of quenching may have been 
intermingled, or an in-between condition may be formed. In addition, since 
impression of the heat by the thermal head used for the usual thermographic 
recording paper is short-time heating, cooling is quick and will be in a quenching 
condition. 

[0018] The heat color-enhancing constituent which constitutes the reversibility 
image formation medium of this invention is a constituent which combined the 
developer which has long-chain structure fundamentally, and the color coupler, 
and a desirable color coupler exists to each developer. The combination of the 
developer and color coupler which are used for the heat color-enhancing 
constituent which constitutes the reversibility image formation medium used for 
this invention is suitably chosen by the ease of carrying out of the discharge 
which occurs when the constituent of the coloring condition which heats both 
more than melting temperature and is acquired is heated to temperature lower 
than melting temperature, i.e., decolorization nature, and properties, such as a 
color tone of a coloring condition. Among these, about decolorization nature, the 
exothermic peak which appears in the temperature up process in the differential 
thermal analysis (DTA) or differential scan calorimetric analysis (DSC) of a 
constituent of the coloring condition acquired with the combination corresponds 
with the decolorization phenomenon by which this invention is characterized, and 



serves as criteria which choose decolonization nature. In addition, even if the 
third matter may exist in the heat color-enhancing constituent which constitutes 
the reversibility image formation medium used for this invention, for example, a 
high molecular compound exists, the reversible color-developing-and-reducing 
behavior can be maintained. 

[0017] Although there is nothing that is limited to others that the developer used 
for the reversibility image formation medium of this invention should Just have the 
structure which shows the development ability which can make intramolecular 
color a color coupler fundamentally as long as separation crystallization can be 
carried out from the chromogen of condensation structure, also in order to 
strengthen or control the cohesive force between developers from the above- 
mentioned viewpoint, especially a thing with long-chain structure is desirable, it is 
desirable that it is a with a carbon numbers of 12 or more high-class aliphatic 
series radical as long-chain structure, and it is common for a short paddle and 
cohesive force to be more inadequate than this. The alkyl group of the shape of 
the shape of a straight chain and branching and an aikenyl radical are included, 
and the high-class aliphatic series radical in this case may have substituents, 
such as a halogen, an alkoxy group, and an ester group. The example of a 
developer is shown below. 

[0018] (a) What is expressed with the alkyl phosphate following general formula 

(1) is used preferably. 

R1-PO(OH)2{1) 

(However, R1 expresses a with a carbon numbers of 12 or more aliphatic series 
radical) 

As an example of alkyl phosphate expressed with a general formula (1), the 
following are mentioned, for example. Dodecyi phosphonic acid, tetradecyl 
phosphonic acid, hexadecyl phosphonic acid, octadecyl phosphonic acid, eicosyl 
phosphonic acid, DOKOSHIRU phosphonic acid, tetra-KOSHIRU phosphonic 
acid, hexa KOSHIRU phosphonic acid, octacosyi phosphonic acid, etc. 
[0019] (b) aipha-hydroxyfatty acid expressed with the aliphatic-carboxylic-acid 



compound following general formula (2) is used preferably. 
R2-CH(OH)-COOH (2) 

(However, R2 expresses a with a carbon numbers of 12 or more aliphatic series 
radical) 

As an alpha-hydroxy aliphatic-carboxylic-acid compound expressed with a 
general formula (2), the following are mentioned, for example, alpha-hydroxy 
dodecanoic acid, an alpha-hydroxy tetradecanoic acid, alpha-hydroxy 
hexadecanoic acid, alpha-hydroxy octadecanoic acid, an alpha-hydroxy 
pentadecane acid, alpha-hydroxy eicosanoic acid, alpha-hydroxy docosanoic 
acid, an alpha-hydroxy tetracosanoic acid, an alpha-hydroxy hexacosane acid, 
alpha-hydroxy octacosanoic acid, etc. 

[0020] It is the aliphatic-carboxylic-acid compound which has a with a carbon 
numbers of 12 or more permuted by the halogen aliphatic series radical as an 
aliphatic-carboxylic-acid compound, and the thing with a halogen is also 
preferably used for the carbon an alpha position or like beta at least. As an 
example of such a compound, the following can be mentioned, for example. 2- 
BUROMO hexadecanoic acid, 2-BUROMO heptadecanoic acid, 2-BUROMO 
octadecanoic acid, 2-BUROMO eicosanoic acid, 2-BUROMO docosanoic acid, 2- 
BUROMO tetracosanoic acid, 3-BUROMO octadecanoic acid, 3-BUROMO 
eicosanoic acid, 2, 3-dibromo octadecanoic acid. 2-fluoro dodecanoic acid, 2- 
fiuoro tetradecanoic acid, 2-fluoro hexadecanoic acid, 2-fluoro octadecanoic acid, 
2-ftuoro eicosanoic acid, 2-fluoro docosanoic acid, 2-iodine hexadecanoic acid, 
2-iodine octadecanoic acid, 3-iodine hexadecanoic acid, 3-iodine octadecanoic 
acid, perfluoro octadecanoic acid, etc. 

[0021] As an aliphatic-carboxylic-acid compound, into a chain, it is the aliphatic- 
carboxylic-acid compound which has a with a carbon numbers [ with an oxo- 
radical ] of 12 or more aliphatic series radical, and the alpha position and thing 
from which the carbon like gamma serves as an oxo-radical at least in beta are 
also used preferably at least. As an example of such a compound, the following 
can be mentioned, for example. 2-oxo-dodecanoic acid, a 2-oxo-tetradecanoic 



acid, 2-oxo-hexadecanoic acid, 2-oxo-octadecanoic acid, 2-oxo-eicosanoic acid, 
a 2-oxo-teiracosanoic acid, 3-oxo-dodecanoic acid, a 3-oxo-tetradecanoic acid, 
3-oxo-hexadecanoic acid, 3-oxo-octadecanoic acid, 3-oxo-eicosanoic acid, a 3- 
oxo-tetracosanoic acid, 4-oxo-hexadecanoic acid, 4-oxo-octadecanoic acid, 4- 
oxo-docosanosc acid, etc. 

[0022] As an aiiphatic-carboxyltc-acid compound, the dibasic acid expressed with 
the following general formula (3) is also used preferably. 

1" 



(However. R3 expresses a with a carbon numbers of 12 or more aliphatic series 
radical, X expresses an oxygen atom or a sulfur atom, and n expresses 1 or 2) 
As an example of a dibasic acid expressed with a genera! formula (3), the 
following are mentioned, for example. A dodecyl malic acid, a tetradecyl malic 
acid, a hexadecyl malic acid, An octadecyl mafic acid, an eicosyi malic acid, a 
DOKOSHiRU malic acid, a DETORAKO sill malic acid, Dodecyl thiomalic acid, 
tetradecyl thiomalic acid, hexadecyl thiomalic acid, Octadecyl thiomalic acid, 
eicosyi thiomalic acid, DOKOSHIRU thiomalic acid, Tetra-KOSHIRU thiomalic 
acid, a dodecyl dithio malic acid, a tetradecyl dithio malic acid, a hexadecyl dithio 
malic acid, an octadecyl dithio malic acid, an eicosyi dithio malic acid, a 
DOKOSHIRU dithio malic acid, a tefra-KOSHIRU dithio malic acid, etc. 
[0023] As an aliphatic-carboxyiic-acid compound, the dibasic acid expressed with 
the following general formula (4) is also used preferably. 

IF 



(However, R4, R5, and R6 express hydrogen or an aliphatic series radical, 
among these at least one is a with a carbon numbers of 12 or more aliphatic 
series radical) 



As an example of a dibasic acid expressed with a general formula (4), the 
following are mentioned, for example. Dodecyl butanedioic acid, tridecyt 
butanedioic acid, tetradecyl butanedioic acid, Peniadecyl butanedioic acid, 
octadecyl butanedioic acid, eicosyt butanedioic acid, DOKOSHiRU butanedioic 
acid, 2, 3-J1HEKISADE sill butanedioic acid, 2, 3-dioctadecyl butanedioic acid, 2- 
methyl-3-dodecyi butanedioic acid, 2-methyl-3-tetradecyl butanedioic acid, 2- 
methyi-3-hexadecyl butanedioic acid, 2-ethy!-3-dodecyi butanedioic acid, 2- 
propyl-3~dodecyl butanedioic acid, 2-octyl-3-hexadecyl butanedioic acid, 2- 
tetradecyi-3-octadecy! butanedioic acid, etc, 

[0024] As an aliphatic-carboxyiic-acid compound, the dibasic acid expressed with 
the following general formula (5) is also used preferably, 

3" 



(However, R7 and R8 express hydrogen or an aliphatic series radical, among 
these at least one is a with a carbon numbers of 12 or more aliphatic series 
radical) 

As an example of a dibasic acid expressed with a general formula (5), the 
following are mentioned, for example. A dodecyl malonic acid, a tetradecyl 
malonic acid, a hexadecyl malonic acid, an octadecyl malonic acid, an eicosyl 
malonic acid, a DOKOSHIRU malonic acid, a tetra-KOSHIRU malonic acid, a 
didodecyl malonic acid, a ditetradecyl malonic acid, a JIHEKISADE sill malonic 
acid, a dioctadecyl malonic acid, a JIEIKO sill malonic acid, a JIDOKO sill 
malonic acid, a methyl octadecyl malonic acid, a methyl eicosyl malonic acid, a 
methyl DOKOSHIRU malonic acid, a methyl tetra-KOSHIRU malonic acid, an 
ethyl octadecyl malonic acid, an ethyl eicosyl malonic acid, an ethyl 
DOKOSHIRU malonic acid, an ethyl tetra-KOSHIRU malonic acid, etc. 
[0025] As an aliphatic-carboxylic-acid compound, the dibasic acid expressed with 
the following general formula (6) is also used preferably. 



(However, R9 expresses a with a carbon numbers of 12 or more aliphatic series 
radical, n expresses 0 or 1, m expresses 1, 2, or 3, when n is 0, m is 2 or 3, and 
when n is 1 , m expresses 1 or 2} 

As an example of a dibasic acid expressed with a general formula (6), the 
following are mentioned, for example. 2~dodecyl-pentane diacid, 2-hexadecyi- 
pentane diacid, 2-octadecyl-pentane diacid, 2-eicosyl-pentane diacid, 2- 
DOKOSHIRU-pentane diacid, 2-dodecyf-hexanedioic acid, 2-pentadecyi- 
hexanedioic acid, 2~octadecyl~hexanedioic acid, 2~eicosyl~hexanedioic acid, 2- 
DOKOSHIRU-hexanedioic acid, etc. 

[0026] As an aliphatic~carboxy!ic~acid compound, tribasic acids, such as a citric 
acid acylated by long chain fatty acid, are also used preferably. As the example, 

the following are mentioned, for example. 

_ 



[0027] (c) The compound expressed with the phenolic compound following 
general formula (7) is used preferably. 



[Formula 1] 

w 



(However, Y expresses -S-, -O-, -CONH-, or -COO-, R10 expresses a with a 
carbon numbers of 12 or more aliphatic series radical, and n is the integer of 1 , 2, 
or 3) . As an example of a phenolic compound expressed with a general formula 
(7), the following are mentioned, for example. p-{dodecyl thio) phenol, p- 
(tetradecylthio) phenol, p-{ hexadecyl thio) phenol, p- (octadecyl thio) phenol, p- 
(eicosyl thio) phenol, p-(DOKOSHIRUCHIO) phenol, p-(tetra-KOSHIRUCHIO) 
phenol, p-(dodecyloxy) phenol, p~(tetradecyl oxy-) phenol, p-(hexadecyl oxy~) 
phenol, p-(octadecyloxy) phenol, p-(eicosyl oxy-) phenol, p-(DOKOSHIRU oxy-) 
phenol, p-(tetra-KOSHIRU oxy-) phenol, p-dodecyi carbamoyl phenol, p- 
tetradecyl carbamoyl phenol, p-hexadecyl carbamoyl phenol, p-octadecyl 
carbamoyl phenol, p-eicosy! carbamoyl phenol, p-DOKOSHIRU carbamoyl 
phenol, A p4etra-KOSHIRU carbamoyl phenol, galiic-acid hexadecyl ester, gallic- 
acid octadecyl ester, gallic-acid eicosyl ester, gallic-acid DGKGSHIRU ester, 
gallic-acid tetra-KOSHIRU ester, etc. 

[0028] (d) alpha-hydroxyaikyl phosphonic acid expressed with the alky! 
phosphate following general formula (8) can also be used preferably. 



(However, R11 is the aliphatic series radical of carbon numbers 11-29) 
If alpha-hydroxyaikyl phosphonic acid expressed with a general formula (8) is 
shown concretely, alpha-hydroxy dodecyl phosphonic acid, alpha-hydroxy 
tetradecyl phosphonic acid, alpha-hydroxy hexadecyl phosphonic acid, alpha- 
hydroxy octadecyl phosphonic acid, alpha-hydroxy eicosyl phosphonic acid, 
alpha-hydroxide KOSHIRU phosphonic acid, alpha-hydroxy tetrapod KOSHIRU 
phosphonic acid, etc. will be raised. 

[0029] (e) The aikyl expressed with the metal salt general formula (9) of 



mercaptoacetic acid or the metal salt of alkenyi mercaptoacetic acid can also be 

used preferably. 

(R12-S-CH2-COO)2M<9) 

(However, R12 expresses the aliphatic series radical of carbon numbers 10-18. 
and M expresses tin, magnesium, zinc, or copper) 

As an example of a mercaptoacetic acid metal salt expressed with a genera! 
formula (9), the following are mentioned, for example. DESHIRU mercaptoacetic 
acid tin<4> salt, dodecyl mercaptoacetic acid tin<4> salt, tetradecyl 
mercaptoacetic acid tin<4> salt, Hexadecyl mercaptoacetic acid tin<4> salt, 
octadecyl mercaptoacetic acid tin<4> salt, DESHIRU mercaptoacetic acid 
magnesium salt, dodecyl mercaptoacetic acid magnesium salt, Tetradecyl 
mercaptoacetic acid magnesium salt, hexadecyl mercaptoacetic acid magnesium 
salt, Octadecyl mercaptoacetic acid magnesium salt, DESHIRU mercaptoacetic 
acid zinc salt, Dodecyl mercaptoacetic acid zinc salt, tetradecyl mercaptoacetic 
acid zinc salt, Hexadecyl mercaptoacetic acid zinc salt, octadecyl mercaptoacetic 
acid zinc salt, DESHIRU mercaptoacetic acid copper salt, dodecyl 
mercaptoacetic acid copper salt, tetradecyl mercaptoacetic acid copper salt, 
hexadecyl mercaptoacetic acid copper salt, octadecyl mercaptoacetic acid 
copper salt, etc. 

[0030] (f) Phosphoric ester with a with a carbon numbers of 16 or more 
expressed with the bottom type general formula of phosphoric ester (10) aliphatic 
series radical can also be used preferably. 
[Formula 2] 

If 



(However, R13 expresses a with a carbon numbers of 16 or more aliphatic series 
radical, and R14 expresses a hydrogen atom or a with a carbon numbers of one 
or more aliphatic series radical.) 

As an example of phosphoric ester expressed with a general formula (10), the 
following are mentioned, for example. Such mixture, such as JIHEKISADE sill 



phosphate, dioctadecyl phosphate, JIEIKO sill phosphate, JIDOKO sill phosphate, 
mono-hexadecyl phosphate, mono-octadecyl phosphate, mono-eicosy! 
phosphate, MONODOKO sit! phosphate, methyl hexadecy! phosphate, methy! 
octadecy! phosphate, methy! eicosy! phosphate, methy! DOKOSHiRU phosphate, 
amy! hexadecyl phosphate, octy! hexadecy! phosphate, and lauryl hexadecy! 
phosphate. 

[0031] The coior coupier in a reversibility image formation medium shows 
electron-donative, is the coior precursor of coioriessness or light color in itself, 
and is not limited especially, but a well-known thing, for example, a 
triphenylmethane color phthaiide system compound, a fiuoran system compound, 
a phenothiazin system compound, a leuco aura mine system compound, an 
indolino phthaiide system compound, etc. are used conventionally. The example 
of the color coupler is shown below, 

[0032] There is the following general formula (1 1) or a compound of (12) as a 
desirable color coupler used for this invention. 
[Formula 3] 



[Formula 4] 

_ 



(However, R15 shows hydrogen or the alky! group of carbon numbers 1-4, and 
R16 shows the alky! group, the cyclohexyl radical, or the phenyl group that may 



be permuted of carbon numbers 1-6.) As a substituent to a phenyl group, an 
aikoxy group or halogens, such as alkyl groups, such as a methyl group and an 
ethyl group, a meihoxy group, and an ethoxy radical, etc. are shown. R17 
expresses hydrogen, the alkyl group of carbon numbers 1-2, an aikoxy group, or 
a halogen. R18 expresses hydrogen, a methyl group, a halogen, or the amino 
group that may be permuted. As a substituent to the amino group, an alky! group, 
the aryi group which may be permuted, and the aralkyi radical which may be 
permuted are shown, for example. SubstHuents here are an alkyl group, a 
halogen, an aikoxy group, etc. As an example of such a color coupler, the 
following compound is mentioned, for example. 

[0033] 2-ANIRINO-3-methyl-6-diethylamino fluoran 2-ANIR!NO-3-methyl-6-(G n- 
butylamino) fluoran, 2-ANIRINO-3-methyl-6-(N-n-propyl-N-methylamino) fluoran, 
2-ANiRINO-3~methyl-6~{N-isopropyl-N-methySamino) fluoran, 2-ANIRINO-3- 
methyl-6-(N-isobutyl-N-methylamino) fluoran, 2-ANIRINO-3-methyl-6-{N-n-amyl- 
N-methylamino) fluoran, 2-ANIRiNO-3-methyl-6-(N-sec-butyl-N-ethylamino) 
fluoran, 2-ANIRINO-3-methyl-6~(N-n-amyl-N-ethylamino) fluoran, 2-ANIRINO-3- 
methyl-6-{N~tso-amyl-N-ethylamino) fluoran, 2-AN!RiNO-3-methyl-6~(N-n~propyl~ 
N-isopropylamino) fluoran, 2-ANIR!NO~3-methyl~6-(N-cyclohexyl-N-methylamino) 
fluoran, 2-ANIRlNO-3-methyl-6-(N-ethyl-p-torr UINO) fluoran, 2-ANIRINO-3- 
methyl-6~(N-methy!~p-torr UINO) fluoran, 2-<m-thchloromethyi ANiRINO)-3- 
methyl-6-diethyiamino fluoran, 2-(m-truffe ROROMECHIRUANIRINO)-3-methyl- 
6-diethylamino fluoran, 2-(m-truffe ROROMECHiRUANIRINO)-3-methyl-6-(N- 
cyciohexyl-N-methylamino) fluoran, 2-{2, 4-dimethyl ANIRINO)-3-methyl-6- 
diethylamino fluoran, 2-(N-ethyl-p-torr UINO)-3-methyl-6-(N-ethyl ANIRINO) 
fluoran, 2-(N-methyl-p-torr IJINO)-3-methyl-6-(N-propyl-p-torr UINO) fluoran, 
[0034] 2~ANIRINO~6-(N-n-hexyl-N-ethylamino) fluoran, 2-(o~chlorani!tno)-6- 
diethylamino fluoran, 2-(o-BUROMOANIRINO)-6-diethylamino fluoran, 2-(o- 
chloranilino)-6-dibutylamino fluoran, 2-(o-FUROROANIRINO)-6-dibutylamino 
fluoran, 2-(m-trifluoromethyl AN(RINO)-6-diethylamino fluoran, 2-(p-acetyi 
AN I RINO)-6-(N-n-amyl-N-n-butylamino) fluoran, 2-benzylamino-8-(N-ethy l-p-torr 



USNO) ftuoran, 2-benzylamino-6-(N-methyl -2, 4-dimethyl AN SRI NO) fiuoran, 2- 
benzylamino-6-(N-ethyl -2, 4-dimethyi ANiRiNO) fiuoran, 2-dibenzyiamino-6-(N- 
methyl-p-torr IJINO) fiuoran, 2-dibenzyiamino-6-(N-ethyl-p-torr UINO) fiuoran, 2- 
(G p~methylbenzyi amino)-6~(N-ethyi~p-torr UiNO) fiuoran, 2-{alpha~phenyl 
ethyiamino)-6-(N-ethyi-p-torr UiNO) fiuoran, 2-methyiamino~6-(N -methyl 
ANfRINO) fiuoran, 2-methylamino-6-(N-ethyi ANiRiNO) fiuoran, 2-methylamino- 
6-(N-propyiure NIRINO) fiuoran, 2~ethylamino-6-(N-methy!~p-torr UiNO) fiuoran, 
2-methylamino-6-(N-methyi - 2, 4, - dimethyi ANIRiNO) fiuoran, 2-ethylamino-6- 
(N-ethy! -2, 4, - dimethyi ANIRiNO) fiuoran, 2-dimethyiamino-6-(N~methyl 
ANiRiNO) fiuoran, 2-dimethyiamino-6-(N-ethy! ANiRiNO) fiuoran, 2-diethylamino- 
6-(N-methyl-p-torr UiNO) fiuoran, 2~dtethylarnino-6-(N-ethyl-p-torr UiNO) fiuoran, 
2-dipropylamino-6-{N-methyl-AN!RINO) fiuoran, 2-dipropylamino-6-(N-ethyl- 
ANiRiNO) fiuoran, 2-amino-6-(N~methyl ANIRiNO) fiuoran, 2-amino-6~(N-ethyi 
ANIRINO) fiuoran, 2-amino-6-(N-propylure NIRINO) fiuoran, 2-amino-6-(N- 
methyi-p-torr UiNO) fiuoran, 2-amino-6-(N-ethyl-p-torr iJiNO) fiuoran, 2-amino-6- 
(N-propyl-p-torr UINO) fiuoran, 2-ammo-6-(N~methyt-p~eihyl ANIRINO) fiuoran, 2- 
amino-6~(N-ethyi-p-ethyi ANiRiNO) fiuoran, 2-amino-6~(N-propyi-p-ethyi 
ANfRINO) fiuoran, 2-amino-6~(N-methyl -2, 4-dimethyi ANiRiNO) fiuoran, 2- 
amino-6-(N-ethyl -2, 4-dimethyl ANiRiNO) fiuoran, 2-amino-6-(N-propyi -2, 4- 
dimethyi ANiRiNO) fiuoran, 2-amino~6-{N-methy!-p~chloranilino) fiuoran, 2- 
amino-6-(N-ethyl-p-chioraniiino) fiuoran, 2-amino-6-{N-propyi-p-chioraniiino) 
fiuoran, [0035] 2, 3~dimethyl-6~dimethyiamino fiuoran, 3~methyl-6~(N-ethyl~p-torr 
UINO) fuli Oran, 2~Krol-6-diethylamino fiuoran, 2-BUROMO-6-diethylamino 
ftuoran, 2-Krol-6-dipropyiamino fiuoran, 3-Kroi-6-cyclohexylamino fiuoran, 3- 
BUROMO-6-cyciohexyiamino fiuoran, 2-Krol~6-(N~ethyl-N~isoamylamino) fiuoran, 
2-Krol~3-methyl~6-diethylamino fiuoran, 2-ANiRiNO-3~Krol-6-diethylamino fiuoran, 
2-(o-chioraniiino)-3-Krol-6-cyc!ohexylamino fiuoran, 2-(m-truffe 
ROROMECHIRUANlRINO)-3-Krol-6-diethylamino fiuoran, 2-{2, 3-dichloro 
ANIRINO)~3-Krol-6-diethylamino fiuoran, 1. 2-benzo-6-diethylamino fiuoran, 1 , 2- 
benzo-6-(N-ethyl-N-isoamylamino) fiuoran, 1 , 2-benzo-6-dibutyiamino fiuoran, 1 , 



2-benzo-6-(N-methyl-N-cyclohexylamino) fiuoran, 1 , and 2-benzo-6-(N-ethyi-torr 
UiNO) fiuoran -- in addition . 

[0036] It is as follows when the example of other color couplers preferably used 
in this invention is shown. 

2-ANIRINO-3~methyl-6~(N-2-ethoxy propyl-N-ethylamino) fiuoran, 2-(p- 
ch!oranflino)-6-{N-n-octyi amino) fiuoran, 2-(p-chioranilino)-6-(N-n-palmityl amino) 
fiuoran, 2-(p~chioranilino)~6-(G n-octyi amino) fiuoran, 2~benzoylamino-6-(N- 
ethyl-p-torr UINO) fiuoran, 2-{o-methoxybenzo ylamino)-6-(N-methyl-p-torr 
UINO) fiuoran, 2-dibenzylamino~4~methyi-6~diethylamino fiuoran, 2- 
dibenzylamino-4-methoxy-6-(N-methyl-P-torr UINO) fiuoran, 2-benzylamino-4- 
methy!-6-(N-efhyl-P-ton UINO) fiuoran, 2-(alpba-phenyi ethyiamino)-4-methyl-6- 
diethylamino fiuoran, 2-(p-torr IJfNO)-3-(t-butyl)-6-(N-methyl-p-torr UINO) fiuoran, 
2-{o~methoxycarbony! ANIRINO)~6-diethylamino fiuoran, 2-acetylamino~6-(N- 
methyl-p-torr UINO) fiuoran, 3-diethyiamino-6-{m-trifluormethyl ANIRINO) fiuoran, 
4-methoxy-6-(N-ethyi-p-torr UINO) fiuoran, 2-ethoxy ethylamino-3-Krol-6- 
dibutylamino fiuoran, 2-dibenzylamino-4-Krol~6-<N-ethyi-p~torr UINO) fiuoran, 2- 
(alpha-phenyl ethylamino)~4-Kroi-6-diethyiamtno fiuoran, 2-(N-benzy!-p~truffe 
RO ROME CH I R U AN I R I NO)-4~Krol-6-diethylamino fiuoran , 2-ANIRINO-3-methyi- 
6-pyrroiidino fiuoran, 2-ANIRINO-3-Krol-6-pyrrolidino fiuoran, 2-ANIRINO-3- 
methyl-6~(N-ethyl-N-tetrahydrofurfuryi amino) fiuoran, 2-MESHIJiNO - 4' and 5- 
benzo-6-diethylamino fiuoran, 2-(m-truffe ROROMECHIRUANIRINO)-3-methyi~6- 
pyrrolidtno fiuoran, 2-(alpha-naphthyl amino)-3 and 4-benzo-4 , -BUROMG-6~(N~ 
benzyl-N-cyclohexylamino) fiuoran, 2-piperidino-6-diethylamino fiuoran, 2-(N-n- 
propyl-p-truffe ROROMECHIRUANiRlNO)-6-morpholino fiuoran, 2-(G N-p- 
KURORU phenyl-methylamino)~6-pyrrolidino fiuoran, 2-(N~n-propyl-m~truffe 
ROROMECHIRUANlRINO)-6-morphoiino fiuoran, 1, 2-benzo-6-(N-eihyl-N-n- 
octyl amino) fiuoran, 1, 2~benzo-6-diaryl amino fiuoran, 1, 2~benzo-6-{N- 
ethoxyethyl-N-ethylamino) fiuoran, [0037] BenzoSeuco methylene blue, a 2-[bis[ 3 
and 6-3 (diethylamino)]-6-(o-chioranilino) xanthyf benzoic-acid lactam, A 2-[bis[ 3 
and 6-| {d!ethyiamino)]-9-(o-chloraniiino)xanthyl benzoic-acid lactam, 3 and 3- 



bis(p-dimethylaminophenyl)-phthalide, 3, and 3-bis(p-dimethylaminophenyl)-6- 
dimethylamino phthalide (alias name crystal violet lactone), 3 and 3-bis{p- 
dimethylaminophenyl)-6-diethylamino phthalide, 3 and 3-bis(p- 
dimethylaminophenyl)-6-KURORU phthalide, 3 and 3-bis(p-dibutylamino phenyl) 
phthalide, 3-{2-methoxy-4~dimethyiaminophenyl)-3-(2-hydroxy - 4, S-dichforo 
phenyl) phthalide, 3-(2-hydroxy-4-dimethy!aminopheny!)-3-(2-meihoxy-5- 
KURORU phenyl) phthalide, 3-<2-hydroxy-4~dimethoxy aminophenyi)-3-(2~ 
methoxy-5-KU RORU phenyl) phthalide, 3-(2-hydroxy-4-dimethylaminophenyl)-3- 
(2-methoxy-5~nltrophenyl) phthalide, 3~(2-hydroxy-4-diethylaminophenyi)-3-(2~ 
methoxy-5-methylphenyi) phthalide, 3-(2-methoxy-4-dimethylaminophenyl)-3-(2- 
hydroxy-4-Krol-5-methoxypheny) phthalide, 3, 6-bis(dimethylamino) fluorene 
SUPIRO (9 3')-6'-dimethylamino phthalide, a 6'-chloro-8'-methoxy-benzoindo!ino- 
SUPIRO pyran, a S'-BUROMO^'-methoxy-benzoindolino-SUPIRO pyran, others. 
[0038] In addition, a developer is chosen in consideration of the relation of the 
heat characteristic of resin, and a required rarefaction temperature requirement, 
as the transparence in a decoiorization condition and a nebula(opaque)-ized 
phenomenon were described, 

[0039] What is necessary is to distribute or dissolve a resin base material, a 
developer, and a color coupler under existence of a solvent, to carry out 
spreading desiccation of this on a base material generally, and just to form a 
recording layer, in order to build the reversibility image formation medium of this 
invention. Various things, such as refiexible base materials, such as a film which 
prepared the base material or metal membrane, and metal membrane of light 
absorption nature, such as what prepared the black layer same on the film which 
distributed the black pigment, or a transparent film into transparent base 
materials, such as a film of transparent resin and a glass plate, and resin, can be 
used for a base material. However, by the reversibility image formation medium 
of this invention, since it is directly related to an image expression, it thinks of 
what kind of image expression is carried out, and must be chosen. Moreover, 
image formation conditions and an approach also change with base materials. 



[0040] As a solvent, a tetrahydrofuran, tetrahydropyran, 3, a 4-dihydro-2H-pyran, 
isopropanol, a methyl ethyl ketone, methyi tsobutyl ketone, 1 ,2-dichloroethane, 
chloroform, a carbon tetrachloride, a methanol, ethanoi, isopropanol, 1-butanol, 
1-pentanol, isopropyl ether, 1 ,4~dioxane, toluene, benzene, a xylene, etc. are 
mentioned, 

[0041] The role of the resin used for a reversibility heat-sensitive recording layer 
is an ingredient which affects the transparency at the time of the maximum 
transparence while forming the layer which made homogeneity distribute a 
developer and a color coupler. For this reason, transparency is good, and can 
form coloring, decolorization transparence, and an opaque condition, and the 
stable and good resin of a base material of membrane formation nature is 
mechanically desirable. As such a resin base material, for example A polyvinyl 
chloride:vinyl chloride vinyl acetate copolymer, A vinyl chloride-vinyl acetate-vinyl 
alcohol copolymer, a vinyl chloride-vinyl acetate-maleic-acid copolymer, vinyl 
chloride system copolymers [, such as a vinyl chioride-acrylate copolymer, ]: — 
polyvinyl idene chloride: - a vinylidene-chioride-viny! chloride copolymer ~ 
Vinylidene-chloride system copolymers, such as a vinylidene-chloride- 
acrylonitrile copolymer: A polyester, polyamide, polyacrylate, polymethacrylate, 
or acryl ate- methacry late copolymer, silicon resin, etc. are mentioned. These are 
independent, or they are used by two or more kinds, mixing. 
[0042] Although the rate of the developer and color coupler which constitute a 
reversibility image formation medium needs to choose a suitable ratio with the 
compound to be used, the range of 5-20 has [ the range ] a developer desirable 
in general at a mole ratio to a color coupler 1. Moreover, the rate of a developer 
and a resin base material has the desirable range of 1 2 to about 1 :20 at a weight 
ratio. 

[0043] In the reversibility image formation medium of this invention, the 
lightfastness can be given by making an optical stabilizing agent contain in a 
recording layer. As an optical stabilizing agent, an ultraviolet ray absorbent, an 
antioxidant, an antioxidant, the quencher of singlet oxygen, the quencher of a 



superoxide anion, etc. are mentioned. 

[0044] Next, an example is given and the fundamental image formation approach 
for the reversibility image formation medium of this invention is explained. The 
decoiorization temperature requirement of the reversibility image formation 
medium of this invention and the temperature requirement where transparency 
changes reversibly are shown in drawing 3 . The axis of abscissa of drawing 3 
expresses temperature, and the axis of ordinate has expressed transparency and 
coloring concentration. A continuous line expresses a decoiorization property and 
the broken line expresses the rarefaction property. Here, the initial state of a 
reversibility image formation medium is made into the coloring condition. With the 
base material of transparency, when it has the relation between a decoiorization 
temperature requirement like drawing 3 , and a rarefaction temperature 
requirement, if it heats temporarily to temperature T1 "-T2", it will collapse, 
cohesive force strong between developers will work, and chromogen will 
separate regular condensation structure from chromogen, and will crystallize it 
independently. Resin cannot be followed at the contraction caused when a 
developer crystallizes since it crystallizes at low temperature from the softening 
temperature of resin and resin is hard at this time at this time, but since the 
particle and resin which were crystallized cannot be stuck, they are 
decoiorization opaque as a result. Since the temperature is lowered from the 
temperature which will collapse condensation structure with regular chromogen if 
it heats temporarily to temperature T3 "~T four" and cools slowly, and cohesive 
force strong between developers commits, separates from chromogen, and 
crystallizes independently, and only the part is fusing [ the developer ] further and 
crystallization of a developer takes place immediately , it will be in a 
decoiorization transparence condition as a result. Moreover, a coloring condition 
is acquired when a decoiorization transparence condition or a decoiorization 
opaque condition carries out heating quenching more than melting temperature. 
[0045] The initial state of the reversibility image formation medium of this 
invention may be in a coloring condition, or may be in a decoiorization 



transparence condition, and may be in a decolorization opaque condition. What 
is necessary is just to choose it as arbitration by the result on the convenience on 
image formation, or an expression. In initialization, since the whole surface needs 
to change into the same condition anyway, it is necessary to heat the whole 
surface. The condition of being formed of the relation between the decolorization 
temperature requirement which also showed the heating conditions in this case 
*° drawing 3 , and a rarefaction temperature requirement can be chosen. 
[0046] Especially if it is a means by which heat is applied in the shape of an 
image to an image formation medium, it will not be limited to formation of an 
image. For example, a heat stylus, a thermal head, laser heating, etc. can be 
used. Moreover, what is necessary is just to use a means, for example, a heating 
roller, by which the whole surface can be heated to homogeneity, a field-like 
heater, a thermostat, warm air, a thermal head, etc.. when eliminating and 
initializing the formed image. 
[0047] 

[Example] Hereafter, example ****** this invention is explained still more 
concretely. All the sections here are based on weight. 
[0048] The solution which consists of the following presentation was applied 
using the 1.0mm wire bar on polyester film with an example 1 thickness of about 
100 micrometers, it dried at 150 degrees C immediately, and the reversibility 
image formation medium was formed. 

2-(o~chioranilino)-6-n~dibutylamino fluoran vinyl chloride vinyl acetate copolymer 
The five sections {; by the union carbide company) Octadecyl phos phonic acid 
The 33 sections 

VYHH The 65 sections 3, 4-dihydro-2H-pyran The thickness of the sensibie-heat 
layer in the reversibility image formation medium of 450 **** is about 13 
micrometers, and the first condition of this thing is in the condition of having 
colored black. When this was heated at 70 degrees C, the decolorization opaque 
condition (nebula condition) was acquired. Moreover, the condition which carries 
out heating quenching of the decolorization opaque condition (nebula condition) 



from 120 degrees C at 0 degree C of having colored black was acquired. Next, 
when the black coloring condition was heated at 95 degrees C and it cooled 
slowly at the room temperature, the decolorization transparence condition was 
acquired. When heating quenching of this decolorization transparence condition 
was carried out from 120 degrees C at 0 degree C, the condition of having 
colored black was acquired. When this black coloring condition was heated at 
120 degrees C and it cooled slowly at the room temperature, the decolorization 
opaque condition (nebula condition) was acquired. When the decolorization 
opaque condition (nebula condition) was heated at 95 degrees C and it cooled 
slowly at the room temperature, the decolorization transparence condition was 
acquired. When the decolorization transparence condition was heated at 120 
degrees C and it cooled slowly at the room temperature, the decolorization 
opaque condition (nebula condition) was acquired. 

[0049] It has set to the room temperature, a gap can also be held to stability, and 
these tri-states are each condition X-Rite The 310TR transmission density meter 
performed density measurement. The result was shown in Table 1 . 
[Table 1] 



[0050] The reversibility image formation medium was formed like the example 1 
except having used the example 2 following constituent, 
2-meihyl-6-(N-ethyi-p-torr IJINO) fluoran vinyl chloride vinyl acetate copolymer 
The eight sections (; by the union carbide company) Octadecyl phosphonic acid 
The 33 sections 

VYHH The 65 sections 3, 4-dihydro-2H-pyran The thickness of the sensible-heat 



layer in the reversibility image formation medium of 450 **** is about 13 
micrometers, and the first condition of this thing is in the condition of having 
colored in red. When this was heated at 70 degrees C, the decoiorization opaque 
condition (nebuia condition) was acquired. Moreover, when heating quenching of 
the decoiorization opaque condition (nebula condition) was carried out from 120 
degrees CatO degree C, the condition of having colored in red was acquired. 
Next, when the red coloring condition was heated at 95 degrees C and it cooled 
slowly at the room temperature, the decoiorization transparence condition was 
acquired. When heating quenching of this decoiorization transparence condition 
was carried out from 120 degrees C at 0 degree C, the condition of having 
colored in red was acquired. When this red coloring condition was heated at 120 
degrees C and it cooled slowly at the room temperature, the decoiorization 
opaque condition (nebula condition) was acquired. When the decoiorization 
opaque condition (nebuia condition) was heated at 95 degrees C and it cooled 
slowly at the room temperature, the decoiorization transparence condition was 
acquired. When the decoiorization transparence condition was heated at 120 
degrees C and it cooled slowly at the room temperature, the decoiorization 
opaque condition (nebula condition) was acquired. 

[0051] It has set to the room temperature, a gap can also be held to stability, and 
these tri-states are each condition X-Rite The 310TR transmission density meter 
performed density measurement. The result was shown in Table 2. 
[Tabie 2} 

IP 



[0052] 



[Effect of the Invention] According to this invention, remove the limit to the image 
expression which the conventional reversibility image formation medium has, 
clear monochrome display, coior display or a transparency display, and a 
reflective display are attained on each medium, and the various image 
expressions which were not able to be attained are attained with an old image 
formation ingredient. And it is reversibility, and since an image can be rewritten at 
any time or continuously, the high image formation of the display effectiveness 
becomes possible also to the purposes, such as advertising advertisement. 



DESCRIPTION OF DRAWINGS 



(Brief Description of the Drawings] 

[Drawing 1} The relation of the coloring concentration of a constituent 
(reversibility heat-sensitive recording layer) and temperature concerning this 
invention is expressed. 

[ Drawi ng 2] The heat reversible property of the light transmission nature of the 
reversibility image formation medium of this invention is expressed. 
[Drawing 3] The decolorizatton temperature requirement of the reversibility image 
formation medium of this invention and the temperature requirement where 
transparency changes to a heat reversible target are expressed. 
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